objective To identify the barriers faced by women living with obstetric fistula in low-income countries that prevent them from seeking care, reaching medical centres and receiving appropriate care.
Introduction
World Health Organisation [1] defines an obstetric fistula as an 'abnormal opening between a women's vagina and bladder and/or rectum through which her urine and/or feces continually leak'. This maternal morbidity continues to occur in some low-income countries despite its neareradication elsewhere decades ago. Fistulas predominantly occur due to prolonged pressure during obstructed labour that causes damage to the tissues between the vagina and bladder and/or rectum. The dead tissues create a hole, leaving women incontinent. In addition to incontinence and other health problems associated with the condition, fistula can lead to lifelong ostracism, stigma and shame and is associated with sexual, fertility and future childbearing concerns [2] [3] [4] [5] [6] .
Obstetric fistulas predominantly affect women in lowincome countries who lack access to quality maternal health care. Determining the number of women suffering with fistula worldwide is difficult, however, as many of these women are marginalised from society with little economic, social or political power. A recent systematic review found a pooled prevalence of 0.29 cases of fistula per 1000 women of reproductive age, and a pooled incidence of 0.09-0.66 new cases of fistula per 1000 recently pregnant women each year [7] . These data suggest approximately one million women with fistula in sub-Saharan Africa and South Asia and more than 6000 new cases per year in these two world regions [7] . The true number of women living with fistula may be higher, as untreated patients who never reach a medical facility are more difficult to trace and some women with fistula may have minimal contact with healthcare services.
Fistula is both preventable and surgically treatable in most cases, and in recent years, various initiatives have been established to both prevent and repair fistula [8, 9] . However, women experience delays in seeking repair due to a number of factors. They may initially be unaware that their problem is medical or that repair is possible [10] . Given the relatively few cases in any community health worker's (CHW) catchment, CHWs may not be aware of treatment options and unlikely to refer a woman with fistula. If the woman or CHW are aware of treatment options, the woman may lack the resources needed to seek care, as distances to health facilities may be great, travel to facilities may be costly, and the repair itself also [10] [11] [12] [13] . Even if awareness, financial and transportation barriers to care are overcome, women may face delays in receiving the appropriate care once at the facility, due to a lack of skilled fistula surgeons in low-income countries, and long hospital wait times [9, 14] .
Recent systematic reviews on obstetric fistulas have focused on the fistula prevalence, clinical outcomes associated with fistula repair, rehabilitation after fistula treatment and prevention strategies [15] [16] [17] . No systematic review was identified that focused on barriers to fistula treatment. Our research aimes to identify and understand the barriers affecting women's access to and receipt of fistula repair in low-income countries, with a view to informing the design of possible interventions that may be effective in addressing these barriers.
Methods

Theoretical framework
The theoretical framework used to guide this review is adapted from Thaddeus and Maine's [18] Three Delays Model, where delay is understood as having three phases. Phase I is delay in deciding to seek care. This includes factors associated with delayed recognition of the health problem, decision-making, the status of women, illness characteristics, costs, previous experience with the healthcare system and perceived quality of care. Phase II is delay in reaching an adequate healthcare facility, including physical accessibility factors such as distribution of facilities, travel time to the facility, transportation and road conditions. Phase III is delay in receiving adequate care once at the facility, such as the adequacy of the referral system, shortages and availability of supplies, equipment and trained personnel, as well as competence of available personnel.
Search of bibliographic databases
Bibliographic database searches (Appendix A) were performed using specified key terms (Appendix B) to identify studies to be reviewed for inclusion in the review.
Articles identified were imported to Mendeley for review.
Phase I inclusion/exclusion criteria
In Phase I, abstracts of all studies identified in database searches were reviewed by two reviewers to determine whether studies should be included in the next review phase of the study (Appendix C). To fulfil the Phase I inclusion criteria, articles were restricted by topic, language, population, time frame and study type.
Search of publishers' pages and organisational websites
After identifying studies from database searches, five publishers' pages of journals were individually searched (Appendix A) using the key terms utilised in database searches. Several organisational and network websites were also searched for additional studies or reports (Appendix A).
Phase II inclusion/exclusion
After identifying studies from bibliographic database searches, publishers' pages and organisation and network websites, we proceeded to Phase II of inclusion/exclusion criteria (Appendix C). To fulfil Phase II inclusion criteria, articles had to discuss potential barriers to fistula care, and a delay to care. Two researchers separately reviewed and included only those articles that met the criteria.
For each article included in Phase II, the researchers entered article information into a data extraction form (Appendix D), detailing information on the included article. After separately screening the articles, the two researchers discussed any discrepancies and together made a final judgement regarding inclusion or exclusion of the articles in question.
Additional search efforts
First, the references of included articles were examined for further possible sources. Second, expert opinion on additional resources was sought from the Fistula Care Plus Project International Research Advisory Group Meeting held in Boston on 8-9 July 2014. Lastly, the database searches were repeated in French to identify any further references.
Categorising studies and barriers
Once articles included in the review were compiled, researchers reviewed details of the articles and grouped them into five categories based on the extent to which the article discussed barriers to fistula treatment: 1 Barriers are the primary focus of the study 2 Article identifies factors that the reviewers perceived as barriers 3 Barriers are mentioned briefly in introduction or discussion, and barriers are not the primary focus of the article 4 Reviews/needs assessments/annual reports with some mention of barriers 5 Interventions aiming to remove barriers to fistula treatment Based on barriers identified by articles included in the review, the reviewers looked for similarities and differences between barriers to break them down into groups. Nine themes emerged: (1) psychosocial, (2) cultural, (3) awareness, (4) social, (5) financial, (6) transportation, (7) facility shortages, (8) quality of care and (9) political leadership.
Results
Search results
The search was conducted from June to July 2014 and updated from August to November 2016. A total of 5372 citations were identified from the database search. Another 30 were added from a review of the grey literature, and four from the additional search efforts -reference lists, expert opinion and the French database search. Figure 1 outlines the filtering process used to determine studies to be included in the review. A total of 139 articles were included.
Reported barriers to obstetric fistula care Table 1 outlines the barrier categories identified and the frequency of articles that mentioned each barrier. Articles often mentioned more than one barrier, with a mean of 4.1 barriers mentioned per article.
Social barriers were most frequently mentioned in this review, with 88 mentions (66% of sources). Social barriers include stigma and embarrassment of the obstetric fistula, particularly where women live in isolation and face abandonment by their husbands. Social barriers focus on social relations and interrelationships.
Facility shortages was the next most common barrier cited, with 86 mentions (65% of sources). Facility shortages consist of shortages of doctors, trained surgeons and other personnel, as well as shortages of facilities themselves, equipment and supplies.
Financial barriers were also frequently mentioned (85 mentions in 64% of sources). Many articles reported that women experience barriers when attempting to access fistula treatment because the procedure is too costly. Awareness unaware that fistula is treatable lack of information about fistula perception that fistula was caused by a doctor lack of community awareness on ability to treat fistula fear of surgery not knowing where to go for treatment belief that fistula is a punishment from god
Factors
74
Transportation cost of travel and accommodation is high lack of transportation pain and discomfort perineal nerve damage affecting the ability to walk, or foot-drop and other physical mobility issues surgeons are far away and repairs rarely done at local hospitals living in a rural location without nearby health services most hospitals capable of performing repairs are in urban areas long distance to health facility unable to take public transit (smell, leaking) rugged physical landscape poor condition of roads 69 Quality of Care told by health workers that it would repair itself past unsuccessful repairs incontinence even after successful repair fistula patients require longer hospitalisation than general surgery patients multiple referrals diagnosis challenges inadequate training for fistula repair verbal and physical abuse from doctors and nurses poor quality of care fistula patients seen as a low priority limited knowledge of fistula among health workers poor communication, or miscommunication, from health workers long wait times
62
Lack of awareness was the next most frequently mentioned barrier (74 mentions in 56% of sources). Many women who suffer from obstetric fistula do not know what fistula is, that it is treatable, or where to get treatment.
Transportation barriers were mentioned 69 times (52% of papers). A majority of women living with fistula are from remote, rural areas, while most fistula services exist in urban centres. Women reported that transportation is costly or sometimes non-existent. Even when transportation is available or affordable, women may experience too much pain or discomfort to travel, or may be turned away from public transportation due to their condition.
Perceived poor quality of care was cited as a barrier 62 times (47% of papers) and involves multiple facets of care. Although fistula is often surgically treatable, surgery is not always successful, especially when it is complex and involves both the vagina and the rectum (rectovaginal fistula), or when the woman has much scar tissue. Even when the fistula is successfully closed, women may experience stress incontinence post-surgery for several months or years. The perception that they may continue to leak even after they are 'cured' may dissuade some women from seeking care.
Cultural factors were mentioned 49 times (37% of sources). Cultural factors include societal male dominance, where males control money and access to health care, and other forms of gender power imbalance. Cultural factors also comprise negative associations with hospitals and a preference for traditional medicine. Although cultural barriers may overlap somewhat with social barriers, they relate more to customary values, practices and beliefs or characteristics of a group in a place and time.
Psychosocial barriers include depression, loss of dignity and self-worth, and anxiety. Although psychosocial barriers were not as frequently cited as some of the others (40 mentions, 30%), they remain important factors that could inhibit women's agency and initiative to seek treatment.
Lastly, barriers due to lack of political leadership were cited least frequently (15 mentions, 11%) but are an important factor in ultimately determining level of access to care. Barriers due to weak leadership may occur when political leaders fail to recognise that fistula repair and maternal health in general are important to public health, and thus do not sufficiently fund maternal health care generally and fistula repair specifically. This can be especially true when there are competing health priorities that appear to be more acute. In some situations, civil war, political insecurity and corruption are reported as barriers to seeking fistula repair. Figure 2 depicts the nine factors described above in relation to the Three Delays model. Role of barriers in included sources Table 2 details the individual sources and how they are categorised based on the extent to which they address barriers to fistula treatment. The five categories are as follows: (i) sources that have barriers to treatment as their primary focus; (ii) sources that focus on interventions that aim to alleviate barriers to treatment, (iii) sources that identify factors that the researchers perceive as barriers; (iv) reviews, needs assessments or annual reports that mention barriers, and (5) sources that briefly mention barriers. Only four articles were primarily focused on barriers, of which two were authored by one of the authors of this paper, after the initial systematic review on this topic was completed in 2014. Those two articles applied the knowledge gained through the initial systematic review in 2014 to further assess barriers to fistula treatment in Nigeria and Uganda [22] , Sripad and Warren [21] ). Of the other two articles primarily focusing on barriers to treatment, one article was a qualitative analysis of the experience of women supported by an integrated family health project to reach fistula repair services. The experiences of a cohort of Ethiopian women were documented after they developed fistula, obtained repair services and reintegrated back into their communities [19] . Women received repair services on average 9.8 years after developing fistula and faced the following barriers: limited awareness, facility shortages, lack of financial means, scarce transportation and psychosocial hurdles. The second article presented findings from qualitative interviews with women seeking care for obstetric fistula in Eritrea [20] . The interviews were designed to inform programme design for fistula treatment, as well as prevention programmes. Women experienced awareness, transportation, quality of care, social and financial barriers.
Of the remainder of the articles, which did not primarily focus on barriers to obstetric fistula treatment, 23 sources focused on interventions to alleviate barriers. Another 52 sources identified factors that the researchers perceived to be barriers to obstetric fistula care, but they were not the primary focus of the article. Thirty-one sources were reviews, needs assessments or annual reports that mentioned barriers, while 29 sources briefly mention barriers in the text.
Interventions were aimed at facility shortages (14 articles), awareness (11 articles), social barriers (eight articles), transportation barriers (six articles), financial barriers (five articles), psychosocial barriers (three articles) and cultural barriers (one article). Interventions varied and involved mobile technology to help low-income women save for fistula repair costs or transportation costs, radio messaging, educational brochures, pre-repair centres, Fistula Fortnight events, mass fistula repair events, flying in physicians from abroad, training local healthcare workers, training community outreach workers to identify women with fistula, establishing new fistula repair centres, and providing mental healthcare services to fistula patients. Most interventions reported some level of success in addressing barriers; however, several of those analysed faced limitations, raising questions as to whether the outcomes stated were truly the result of the intervention or due to some other factor. For example, many of the studies lacked control groups, severely limiting the ability to draw attribution to the intervention and estimate its effect in alleviating barriers to treatment.
Discussion
The findings from this systematic review can assist development policymakers and funding agencies interested in designing and implementing interventions targeting barriers to accessing fistula care. The most cited barriers were social, facility shortages, financial and awareness. Future interventions that wish to target barriers to obstetric fistula treatment should focus on reducing the stigma surrounding fistula, providing fistula repair services, subsidising or providing free fistula repair, and increasing awareness of fistula and the availability of fistula treatment.
Interventions to address barriers that were identified in this review targeted awareness, facility shortages, financial, transportation, psychosocial and cultural barriers. Encouragingly, from 2014 to 2016 when the systematic review for this paper was updated, the number of articles discussing interventions to obstetric fistula treatmentand, hence, the number of interventions themselvesincreased. The initial review, completed in July 2014, identified just 13 articles discussing interventions to alleviate barriers to fistula treatment that fulfilled the inclusion criteria for review. When the systematic review was updated to include articles published from July 2014 to October 2016, 10 new articles discussing interventions to alleviate barriers to obstetric fistula treatment were identified. New interventions targeting the barriers to fistula treatment in low-income countries have been initiated, updated and/or expanded in the past few years, allowing women suffering from fistula to more easily receive care. These new interventions include the scale-up of previous intervention efforts, such as flying in surgeon from other countries, radio campaigns to increase awareness, and providing free fistula repair, as well as novel approaches to alleviating treatment barriers, such as establishing new facilities, large-scale training of local physicians, and the training and implementation of community workers to identify women with fistula in rural or remote populations. Financial interventions such as user fee exemption policies and interventions are now being introduced in many countries in Africa and globally with the aim of improving access to maternity care services and thus improving maternal outcomes. However, recent work from FEMHealth [142] found that implementation of subsidy policies was not associated with a significant increase in utilisation of health services. This highlights the importance of context as well as cultural and political leadership interventions and policies.
There is also a need to use stronger evaluation designs of interventions, as it is not clear to what extent some of the past interventions contribute to, or accelerate, access to fistula treatment. It is likely that the interventions have played some part in improvements, but without meaningful evaluations and sound study design, it is not possible to truly quantify their role. Generally, sampling was facility-based and there was a lack of baseline data and control groups. In these studies, it would be preferable to see efficient strategies to conduct population-based studies with a clear counterfactual or alternatively descriptive case studies that could report fistula repair numbers and the timing of various interventions -policy, financial, transport and others -to help generate testable hypotheses on the potential effects of these interventions on uptake of fistula repair services.
Current research indicates that there are ambiguities regarding the magnitude of the problem of untreated fistula. Estimates of the number of women currently living with fistula range from one million [7] to 3.5 million [143] , suggesting that the global prevalence of fistula has not been precisely quantified. This research gap could reflect both a logistics challenge to identify relatively few cases, as well as an ethical challenge in justifying the cost of case identification while offering practical solutions to the women identified as a result of the research in regions where there are few surgical options for repair.
Overall, greater commitment is needed to address the barriers to care experienced by women living with fistula. To achieve success, or reduce the backlog of access, solutions could benefit from a holistic approach to target multiple barriers; interventions that target awareness, financial, facility shortage and psychosocial barriers may be more effective than those who focus solely on facility shortages, for example. Ideally, fistula case identification and surgical care should also be integrated into comprehensive maternal healthcare delivery and urogynaecological outreach and service delivery programmes.
Limitations
Despite its strengths as a research approach, the systematic review of barriers to fistula treatment faces some limitations. Because fistula affects some of the most marginalised and powerless women in low-income countries, and community-based case identification can be challenging, fistula is under-researched, with few population-based studies, particularly studies of interventions to overcome delays in seeking fistula treatment. Due to the small number of studies with appropriate control groups, unbiased sampling methods, and effective control for confounding variables, much of the analysis relied on information presented in interviews, observational studies and country reports. The small number of scientific studies also prevented a metaanalysis due to the lack of common outcome measures.
Many of the observational studies and interviews included in this review were performed in health facilities; although these studies presented some valuable information, the populations of interest were women who had already presented for, or received, fistula treatment. It would be better to focus research efforts on those women with fistula who cannot access treatment. Identifying these women is difficult -the majority are poor and illiterate, live in rural areas, lack awareness about their condition and may be isolated from their communities -which is one reason why the literature is scarce. Finally, this review was limited to articles published in English or French and could have missed relevant articles published in other languages.
Conclusions
Access to fistula treatment faces a multitude of barriers whose alleviation may require interventions that target several barriers to care. There is a lack of scientific studies on fistula, including barriers to its treatment. Based on our review, recommendations for next steps include the following: more comprehensive evaluations of the impact of interventions and scale-up of interventions that have appeared to be effective in removing barriers, including radio campaigns, training of local healthcare workers, and community outreach programmes. Descriptive case studies could be used retrospectively to compare fistula repair service utilisation trends with the introduction of identifiable interventions as one way to refine intervention strategies. It is essential that future intervention studies include appropriate control groups to more easily ascertain the outcomes of the studies.
We need to identify women with untreated fistula, to inform them about their condition and treatment options, to understand the barriers they face in accessing care and to more precisely estimate the burden of obstetric fistula in low-income regions of the world. Community-based research, as opposed to facility-based studies, is crucial to finding women with obstetric fistula who are unable to reach facilities and thus unable to access treatment. Given the high cost of population-based surveys, these should integrate fistula with more comprehensive assessment of maternal morbidity. Combining fistula case identification via community outreach with rigorous surveillance methods to measure prevalence could be an efficient strategy to achieve two aims in one intervention. Finally, future interventions should test strategies to reduce stigma and improve community support to empower women with the knowledge and means to seek treatment.
